An endosomal model for acid triggering of diphtheria toxin translocation.
An endosomal model system was developed for studying the effects of pH on vesicle-entrapped diphtheria toxin. The "endosomes" were prepared from dioleoylphosphatidylcholine (1 mg), diphtheria toxin (0.25 mg), and lysozyme (2.25 mg) in water at pH 8.4. The method used for preparing large unilamellar vesicles was adapted from the procedure of Shew and Deamer (Shew, R. L., and Deamer, D. W. (1985) Biochim. Biophys. Acta 816, 1-8). Efficiencies of trapping (typically 45-75%) and separation from untrapped proteins (typically 95-100%) were assessed by fluorescamine assays conducted before and after column chromatography and in the presence and absence of Tergitol Nonidet P-40. Intramembranous photolabeling revealed that diphtheria toxin inserts into the vesicle bilayer when the pH is dropped to 4; surface labeling revealed that the same treatment leads to exposure of diphtheria toxin at the trans surface of the vesicles. Release of toxin to the solution was not detected under the experimental conditions employed (i.e. with nicked or unnicked toxin, +/- exogenous trypsin, pH 4 or 8.4). Preliminary results indicate that this model system will be a valuable tool for elucidating the pathway by which the ADP ribosyltransferase domain of diphtheria toxin gains access to the cytoplasmic compartment of cells after endosomal uptake.